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1 

imx® i ] &mim#®« fc£fr &»»<o# o > 
sm&zmnmmv&h. mmmiz&^mn 

t ixman-iz t ^mti-hmu^ianm. 
ymst. mmmxv yym&zmfrhm<?> 

0 yym&omffimo&ftt ix 

zm-th z t mmt -tim^^mmm. 
i mm 3 ] mm^mh iw-t § j^&srSft t , 
m%%%m^izm^ ^T m m Oi&Ltm^mmm 

*'Mh&*;®cr,m ; mt . mm&mzruftmnictm 
tztizx mmm<tft>) yym,mzMhbm^ : & 
i±*zm«(DKvyy*M%<D&m®fcm<D$:fct lx 
tf>m,-tmiii5®t zv&tfc%m*mz£->xfto x o 
izmfcUczttftftt-tzMmmmmw;. 

[0001] 

xvgwmsizmmmmzmi. mz. %wy 
izn^mB.m&mzmth. 

[0 002] 

mw&m.^z£'?x'nfri\%. mw^mfcriiTm 
mzz^xm&ziifcmit&m&tt 
zhizx->xm%m i nm l ^t ixm&ztiz>, 

1 o o o 3 j m^^mmi.zm^x^^ <r>*m 

lXitm&(Dtfllil%Z TV A (array) tttEM 
U ^f-vy^/Kchannel) itLtzitWRfr^iXl . 

tlx. %**y*>w^-%m^mmmim 

miZfrlil ZtizX*). tiltfi^ZH \Xcr>Wm<*}LJil 
[ 0 0 04 J 

immmix o ttmm m^^^y^iv^ 
mm&m£&*fcw<?>n%\s\mzimt htzmz . 
mmizmmm^biiz. ft^»i 
mnmmtfm^ti*. itz^x. mx. s 
sffl«fita»«siBK:fc»t4iew«flittr?-«: 128-7- 

■v y*>U*)7M TUMcLfc k £ . 1 2 8*tf>fS^&16 

[0005 j znwmmt. xn-sfift-^&RF 

(radio frequency) ti^ttX'&Ml^ftlii^^ 
OC0T\ — «tl^tt^-7'/l'* ? fflP<bil4. ZCOtztb. 
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2 

jss^fttt^ s: mmzm wwiz tm.-th*- y>w% 

[0006] m^foffi&<7)&mfa±itMi&&g.ft±cr> 
ffl£*» . T U 4 <*T* y *;Hft£ £ < -f 

IRK* 1 ***)?. v*/i4Mii-fft»6Mti$ft-*. 
10 [0007] ttTOStt? 

4. 

[0008] *^«i±ies0fn1.IS**r^-f &fc«>C& 

Statist. fcasTMo^y^/Ha 
20 jea£v<cs^«fflfi6ii« * mm? hztxhh. 

[0009] *JWHtt. ^^(ring)ft«j»SrfflV^jt 
mSIHSS^'lNE^^ >"t (sensor) SrfBffl LXtcZtltzh 

<»x'hh. *co£T%E.ji : ty*nz^xii. mum 

flH«af8¥4HftXft C-I Vol. J79-C- 
I No. 1 pp. 1-9199 6* lfl (CfS^^ 
tlX^h. 

[0 0 10] zeoE^y^ffM^mAim 5(c^ 

r. 0 i 5 co ( a ) itmm. ( b > ufBrasisrcA*. 

30 WC'h l ] )y y^M® R L St BE&X'k h Vi 7 
A (diaphragm) DPMAW^htl^. 

[ooii] 'j y/ftHSSR l s it. o yymnwtm 

fC1«*S*l6. *l»IttlS^«C PLIiWMJWGt "J 

ft^ i N*<A*stLffl!«*»ft3teaj^ffl^ouT*<aj*s 

40 H^roX^I>. 

[0012] o yftt(D®m%Rt*Gtmm%wG\i. 

S. ^'7XS^GBS(C^-OTStit^^b-f> 

tifljn$^ifljK (^i(fT^S-^A(Ai)^) titsk 

U y ^*HS R L s *>'j^fig $ ix h m t (±RW f> 5 
X^liG B S £ x-yf-y /(etching) i^CCi o 

(0013)016 liU y ^»R L S*)3teiBfi»f 
50 O U TWffl«»»ttr . «fc OBtv vgffitft 
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mmif-Hm^^c p lzm tx y yy#<oi?i£ 

S8RNG(CiKiR$ft4Ck£*LTU4. yyyuwm 
m R N G (cifilH $ ftfcJttt -?-co+ 6 . 
[00 14 J ^>f-\'7?/»DPM(cE^* t BlJnSft.4 

££J:9. ^-f-V7 9ADPM<0JbS:ii«.»i*BK«iJt 

i offiffiSHfcfc «£ -> T 'J y RLS ogfgfflttft w 
aWJtt mure** J: d fcSWW 6 . z <offimgfc& 
f A^flnEflO)** S (ctfJGLT otOT, 

[00 15] 

c 1 ) iiHS:j»ft-*-4fc*«» 1 comm. m®-m 

aft. mmfomzjx&t&cojcrMtz t izjt oMeis 
&<7m y > ^ftfistjofc 4 i&£;&E:'j * 11* y v 
ymmcn^m.mmn<m\tt ix^m-nzt *m 20 
kt4. 

[0016] PH^Wft-f 4JtftWlB 1 wjinift 
tf . »S«03fc'J y^ftSSSr^OSKSBTilia. .I<0 
*«»a&»«<03l£S:ji1-i tlzX *)WSM 'J V ^£ 
«8fcjDfc4S£»Ea£:ffl««>3fc'J yr£ffiS*>«S 

^iftfii ajd-^s * aaoatiftB $• 31 1 x rc i) as-r i t a* 
■C*. W:iit, 8Utrrwo*MrX*A*fc|»b 
fe^<MMftHRT»ttB«Wffi*J6 £KPj!t4 ; k 

30 

[00 17] t2)WM*mmt*t:*>0m2*>*m 
t. ffirffiaa^yyyftisss-ii^sttJi^&K 

k . H?£#jSa8^^««3t$-il-r- k fcj: 9«IE1SS 
<03tt'J y^ftiBlstiD*)Sie«jSE^5r[i^^y y/ 

[0 0 1 8] »H£IK»1-4 2 WmzMl 

atStfSCtfWKtf) jfcSrffl-f C k t i 0 «R<?>£ y >- 40 

m&z Mb 4 m^mm) zm* y rmmnm 
^mmm^mmm-m^m txm ta-rz k * { 

X'%. ZtiizXiX. ®&TU4(Oi-vy*>V®Uzmh 

hi'mmu'mxmm^miiimmmmh z t 
[0019] {3)mmzmkthtz>t><r)m3<r>%*ft 

x. tiw&wttt*. &m®&mm«izm%hm$tcr> 50 
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*<ofty y^ftSS^ftig/Hifea^ftk LTfcdi-f 4 
fc;k£8ffik-f4. 

[0020] M£JBft*4fcA*>*3«o3MHfcj:ft 

»aB(ci£ff«oje*af i k t i oaso* y 

«8«iffi«*B**aow«i&£ a tx k o tat z t * { 
■cs, ztiizx-tx. mtai'i'-^O'-f-xy^mzmb 
bm?»wmx-mtsmmmw.znmi z t 

* { t'#4 t 
[002 1] 

tcRRjg$^4i><0T'<i^V 

1 0 0 2 2 ] m 1 (c^w^^aj^Siora v ^ (block) 
4*s. *sn»«fltK <£ i-c*«wwKa(;n-r4*tt 

ifW^-nmzmti mmcoBm<r>-w* ztiz . * 
wmmfcnBm&iiicDffliz&^x t ibi^t-j* 4 . 
1 0 0 2 3 1 m 1 t*-r«t -p ic . sH«ftsa» 1 oti. 

hW- 1- (substrate) 2 OJitcM^-e 3 i 

( i : i~n) <n7V4zmt\mB\zw&Li,rzh<r>t 
ti->xuh, ncr>m±mmi2 8x-hh. y7xhi> 

- b 2 0 k LTJiWiJf^^S**** y-9-7U-( 
«WHI»t4«fft:J: ->xm.-thAXHft U>. 

i o o 2 4 ] ^fc . tv a commmmzmh iotii 

^r<. *P3»^£»W...ttlWH<o»ttk:LTA.v^ $> 
K.COTUA k LTi>Am 

[002 5) a«<0-by^3 l~3n«*tt»4 0CJ: 
»C*J»t4W»d»<0lttfi<?)»9!i<0-WT*4. ^!S!fS4 0 

(D-mzn, -%m>5 oa^j*5 i jsii/aea*^* 

(connector) 5 2 S-jffl t-Ttg tfi$iX. ZtllZi^xm®. 
» 4 0 fcjtfl***^ ? ft 4 J: '3 o T V ^ 4 . 
[0026] %m®5 1 {i(5"Ji(f jfc7r4 M'-(fiber) 
^(ci-9-C^B)c$ft4. *»« 5 OU^fet, L<J1JE» 
«<0jt«^Srfltt&-f4 t«0T*4. yti®ai5 OJiWitf 
U— + /-^JiS?5rfflV^taiS^ft4. ^fe^«0^4£«iA 

10 0 2 7] «iS!S4 0*l:li, 4Hfc/«H»6 0 
*«3tWtt6 l*Jj:tfal63*^^6 2tatt«««ft.T 
^4„ ^3K/SIBSI56 0(i^j!m4 0Wjtai^fi^^ 
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[00 28] Hi. ma&XMtziSMZtitzB. 

¥®0fcil^3<^A-Agfr®12fc:ijrf J::?l::. £ST 
SSBH-Cftt 'J >/ft«5s3 i 1 fcJSEffO^-f -T7 
5A3 i 2i"CUlJSa*l*. 'Jf^ftSSS i ltt*fc 

10 0 2 9] y y?'*fSgS3 i i u, y y?vt<m»R 

RNGfc. CflC*S:AaS*S*6*l*lttl(S^8CPL 

LI y/tf^SMfgRN G<O-tf<0«*HI»K»ai: OS 

+JfI^ I N^A'/J^affi^^iii^ffi^OUT^ail] 
£ixS Jcotc&oTV^, 'J y^*5<^8aSRNG<Of6 

[0030] 'J y ^ttc0^i*8S RNGt igftB 4 0 it . 

*r?z h u- b 2 o±t«itf3ia(iwiiiBtt»fc:i ox 

3 i 2»i. yy^ft«»3 i ltfJBlSSitifflfcttR** 
MfrhV7A h U- h 2 0 $rX /f-y^-rs .1 > ^(C i 

[00 3 1 ] ^ i 2<i. ^HPARWcDi? 

A3 i 2«ffl*8S8®£(i^fcfctT*«-&*M 
CH*<8»tkfiS. x.yf-y^FLrtc(ig»a# 
MD I 

[0032] 04 (i 'J yy&m% 3 i 1 <03KSJ Afi^O 

zm. ®4<?>-/v7ii. ftSfflaatc-Bc-TifiiRR. 

(S^^rttttti^SC P LtatT y y^*«W«BR 
NGfc«ttS*i*£fc£*LT^4. "RiRStl/cjfcti'J 
y ^ttO»tt» R N G |*I £ flPSft £, . 
[0033] 9 A +77AD PMKj&t&tfEpJaSfll) 

BSr*SWk*«gi*i8C Z\mthWmt\z& 

fflSfk*^ t * . i otiHasatc ct o r y y T^sti 3 

h. tt*»fcJ:oT£Wfl»ft#FM(frequ 
ency modul ati on) $ ftfcjtfi^fS btlh . 
[0034] C<7>i 3 CM5ii««tyf3 1 ~ 
3 «)SS#4 0 SrttWfcjlfcT-frT** h 1— h 2 0 
-hfcEWSiVO**. «tt*)-tyfr3 1 -3 n(i, 
'J >?'m& 3 i 1 0*JSffl*R*<ffl* 6 i 
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mRNG<7)Ttm*m%c>it?>ztiz£ixmmzix 

[0035] Z^iolZthZtizX 1 }, ftjgg&5 0A> 

*tt?tin&m&mzmrmtf-%.i-h%f&ftmiR 
ztth. *it, icoxdiz&xmmmtiLftmwz 

10 [0036] -f . ##/«W»6 OttiivbttH 

aassHbWH #«e* * * l t v » * . ftui? «r*«i « 

lcf%=5rl><7>T\ 1Sa«0-b.y^3 I -3 n<0S*««iaSf8 
-f(i 1 *«.-ta?^6 1 iz X ttfX'% t 

mmkiummmmzmizi o g&sfi 
loos?] %mk 6 i (mwziigmizfc ixm* i 

20 X/Ut"»7A(Er) K-7*(dope)3te7 r -f ^"-^tj:4*r 
yr (amp! if ier) A<fl|jR*«flf**^Tlf* t O. 
[0038] ^/fflPSi 6 0 J: -)tl^« 

mfcWm«MM.%*.h. ^7t/fSPSP6 0(i. t 

X 9MWMzttfclKn,mm&*i\?tl'}Lf&tZ>. Z 
ixlzx^x. jg^iftSiSfsi 0«-feyt7U-f(O4f+ 
y+^WSOiBtjftftftfS^^lt^^t LT i#f.ii4 . 
[0039] ULbo J o t, *^atwi:xx(i\ jg^jSS 
30 iSS 1 0 1 &.U5 0&£VWt/&.m&6 0 5r 2*0 

. /aJW«6 0«:Jia*«ciHfc:»aL7t.i:#. ^-nts^ 
y^mzitg^lzMfo-thZi: tfX'Z 

[0040] m5iz*m\<r>mk<rffiimm<r>mi:^ 

*'A**»B4 1 hiliA«ttl»4 2«92£8rtUij£3ix 

[004 1 ] A**«B4 1 <0-S8K<i*W«5 0A>4» 

B4HB (»J8») 4 3-C«*3iiTH*. Jii?J#«4 

^B4 2Wfl!5««iilS3tl5igS (BtHS) 4 4T»* 
$ixtv>|,. A7l^«B4 1 htB7^^«B4 2<DffiU& 
50 «^tco^y^3 i ' ( i : 1-n ) tfESSftT"*. 
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[004 2] -t>V3 i ' <i. fflecVf-ffim&kXSWn 
CT>B-Bmwmiz9fiti:olZ. yy^ftfi»3il' 
•SESicOT'-f t77i»3 i 2£T-ffif££fl&. 'JV'/JI 
H83 i 1 ' li. Vy/VWmmRKGt. ZtllZft 
5rAa3^?Htl.^(S]tt^SCPLl. CPL2i:T18 

[0043] ^HiSl^SC P L 1 U, 'J y^tOtSS 

4 \t<rmcm.^tih. ^i6Ht^scPL2<i. 'j 

sa}*Si^4 2fc*>Hfc#j£S*i.S. 'Jy^«oa« 
SSRNGcDMISJi L.<liif^fe*»-*«ffl«SI»»a» 
Wt77A3 i 2<7)±$rai>J:pCC : 5:->Tv^l.. 
[0044 ] l<7)£o tM&ZMMkn* >V3 1' 
~3n' tf. A:ft*ift»4 1 H±i3jlftMj*ttll4 2 
P L 2|5]±S-it?i|(Cjiiat1?-7'x h U— h 2 0±(cffM 

$ftTv^. Wkn-tyy 3 r ~3n' «. 

tlX^h. L^oT. 3teiB$5 0A'fc7JjiSi£l84 1 

[0 04 5 ] tiHHZiXt:%te%-t>->r3 i " Kfcvvf ■> 
y^«<03WftBRNGrtSrliaiL, *<0-«M<*l*Jtt«i 
^»CPL2SratTaJ*WSft»4 2tfSt3<l6. C 

ntci-o-c, aj*wa»4 2 wiWiifH8fc:*-f J: •? 

Sr*'*:? h;^*-f 4*«#*«»^ix6. Wot. 
ffi^^iS»S4 2fc«*'J ^'SB3 i 1 ' COftjgSI^ 

%hib*m(vi&M%±z®&mmiz£^xftm%v'ii 

[0046] #ft/W.m8l60lZtt%< l z£r>X®«(D& 
ill. 

[0047] J3LLOJ: 5 #3£g(cJ:fl«f . 
j*SlOfcjtasa55 0fc«t^3t/ffilH3l!6 0S:2*W 

/aiHS6 0*Sia**lifc:RBUfct&. fntiB^ 
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4. 

[0048] Z<rmt<r>BB<?>mi. #*/«i@S§6 0 

yi/w.m&6oizMi?i>*mm i v$&z'<? Vivt* 

%i>(nco, g£i££i£fjl 0£fclt&3fc<l^«07Jj#i£ 

io [ o o 4 9 ] m 9 izttit/mmsn 6 o (r>%mvmm- 

8i (i : 1-n) «TM JMUt«t^T^ 
4 . n lift L « 1 2 8 X'fr h , ft%/'<m& 8 i 
SW^giSSl 0(cfc(t4-fey-y3 i i fctt 3 i ' «o$ 
fc*U\ 4Ht/a«»8 i Ji-feyy-3 i Ztz\t3 i ' 

[0050] ffl8L<0!rt%:/mm% 8 1 ~8 n HU^M 9 
0 1 «t o T i«a t ft.T ^ 6 . 9 0 «0-ffltC{±3tSI 
20 SR6 lfcitfftn*? ^63 StjIL: XMW£i%m£l 0 

[005 1 ] ^3t/fflPSIS i t y y^*»SS-Wffl L 
Ell OcOTOH^i^Ell 1 
£7)C-CBfiSlltc^-rJ:oic. yy^*«»8i 

l*ltt*S£8C P Lt . ^ffi]« ?S^?sC P L 

liSR*K9 0 b 'J y/^<OSJWRNGfiO-^7<Offi!J«og| 

[0052] CcOi5 5:yy^S18S8 i U±-fcyV3 
i fcJ3«t& 'J X^*«»3 i 1 fc(5]<fiC7femffl«IIlS§tS 

comcommiuwzumtii^ 8 1 2 htix ^ . 

hotodiode) »«aBO je/HSaeSl^S* 1 ^ V . 
[0053] C^J; 3 £m&tit;1S3k<?>#%S9&m 

8 1 -8 n ti^ mm% 9 0 5rsmciibT-y h u- 
h 7 0 ±(ci25'i $fiTv^i». ^Ht/suns 8 i <r> y y ^ 

40 £liSs8 i Hi, Ztltn$:tct*>y3 i ££U:3 

i ' wy y^ft«t§3 nifcii3ii' n&mttmz 
mwuz&mimzm^X'jizmfiiLZtih. mmz 

li, HI 2<0 (a) C3rfJ:4*y >-^ftj62s3 i 1 ' 
«0ft«S»ttK«LT. ( b ) £*tl?lz*>bffl 

VM^-th Lfc^/a- K (broad) %mmftmWo 
XolzMfcZtlh. ZiXlzX-^X. V 3 i 

i ■ n&mmmintf'j >?&®&8 i l^isipfi^nB 

[0054] ^ct)J: 5 =5rPIP(Cj: 0 , g«9 0 ^ii4 
50 3t«^*"?.y^ft]gS3 i 1' O^Kr^SbR**^ 
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g?U -I*)3t#3fc$£i5?§8 i 2KJ:oTgmi?*l6. 

[0055] 'j y ygss 3 i r w*jgjf $»#<jB3 
ymmam rng i %m<r> u *om i eve i > 

14. FMft^SrXD-r(slope) ftttbfc«&£Htt 

88 i 2c0tii^fi^i: LT*HF»«WSCJCtTlBlia< 
Sfb-tl>7i-D^(analog)l;mfI^A { ^^^I.C: t 

4. 

[0056] icoJ 3 =Sr»fl!*««»<0»jfc/aH88 1 
~ 8 n C8 v i T * ft-e tiff *>tli, ZtlzX*), ±>V3 

LT OM>T. fl WOTK -> t £l$£t S£> 

[ 0 0 5 7 ] BflgX^? h/W<7)3ttH:rt 
^3 ucttLTte. 01 3«o (a) Cjntid^'Jy/ 

««S3 i i««»*ttfc«LT. nm<n ( b ) {c^-r 

i otc^iH^Ht^ f £> Lfc J: Oft«*RIII»tt«r»o 
JSKflWtSfiS. iftKi^T. yy^*«»8 i l 

<nimmm u } >7&m%3 i 1 owx^? b 5 a 
[oo58] zc?)£o%wmz£>). m : m9 ozmi 

[0059] 'j y^s«iS3 i 1 ffj^mmmtmwA 
i ltRiWiitfc**. ciw^ 'Jy^«g» 

»RNGfcfiaW6Jtfi^)l''^Wi, FMfl^$rXo 

4. LtztfiX. #&ttf§8 i 20ft*ft^i:LTjSf : 
tfeoff ffi£ £ L T SHW 6 T * o <9 a 4 

[oo6o]cc7)j:9 %mmmm<Mt%/im88 1 
- 8 n ox * a-enif *>ti ^cttCcto. -fey-9-3 

l-3n *«5Kft tfcfiWftAf-en W«JR«#tK«l$ 
•f-v y */U#g& L£S^$#*ii WE^It^i: LT 

fob. 

[006 1] zcr>£otcftit/mm&6(m. 

ttSil 0*«fW6<OfcH-<0»ffllft:J: WSr&LTl! 
fFC* Lv\ frfc. 4WI£/«!l8«6 0Ji±ia 
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[0062] OhOj: o£ig^i£&tB§!ll£*'lffi LTfi 

w&a&iiK 4 - fc #t- § 4 . 0 1 4 cjgra 

fem&Hsl 1 0A<ieS$iil><i:3<c&-?T^I>. jg^iS 
iMi&Sl 1 Oli0UtfElira^&*4«#**lH^ 
£ffl^Tt8i$£ftl>. fi^jHSEHl 1 0U>Stt«l 2 

[006 3 3 i tfjatt fcW-f 6 x a - l 
0cO-try-t3 1~3 nfcioTlfciiJSfU ftiSigS5 00) 

[0064 ] ffl^O?t^^7 h7AW^(tii. ^J^fe/t? 

uggp 6 0 tc i >t -eii fvirt-n ?mft^- icfisg $ n 

T. -tyt3 1-3 nCOTU-f y*/UftOX3- 

T-gff Lfcot n«Br«R^-v y^yWi3-S-ft 
20 fi-§-tf'f# ^>fL4. w^T\ 1 0 . %mm 5 

»fi<^©W-EWT'&4. 

[0065] W&te&M 1 3 Oti-en^f-A- y*)V%<» 
x a - gefltfiM*K3fr3 v »T m»Z &&t& . ffi»4jft« 
1 3 Ofc LTJi, S£*<0iS^&S»^TU^ Srffl^ilH 

Z b WX'Z h . ±tiiZ M:WW&6fM 1 4 0 iz*fm& 
ttXHmZixl. 

[ 0 0 6 6 ] zcox o %m%&ffi(mmzti^x , 

30 1 0 i:{§t^S*(«Ji *IS4i[i^l8«..«K« 

m^tcw l t uf-r y */u»cisi«ffict o ^ 2 

^T'SrS -It bZt tfX'% h . tcii. j&m&&W*L 

*-f-v y ^>natc t sstwist izktfxzh. 

[0067 ] 

■fZ>td*>0>mi0Mmzi.ix\Z . «BR*)*'J y?]km% 

•k^nwmxwn. zcommuzizmcrrtzm 
zttzz omwKo yy&miiUzMh&mwmt)*: 
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